Patented June 17, 1952 

UN!TED STATES 

This invention relates fo ifisecticidal .composi- 
tions. 
The invention contemplates insecticidal com- 
positions containing as active ingredients (1) 
pyrethrins» (2) 1,1,1-trichtoro-2,2-bis(p-chloro- 5 
phenyl)-ethane (commonly known as DDT) and 
(3) a eompound having the structural formula: 
The piperonyl butoxide, eontaining item (3) 
referred fo above, may be prepared in accordance 
.with the application of Herman Waehs, Serial 15 
No. 658,872, filed April 1, 1946, and entitled "Com- 
positions, » now Patent2,485,680. This applica- 
tion discloses çhaç chloomethyl dihydrosafrol 
(metlylene dioxypropyl benzylehloride) ean be 
prepared by the reaction of formaldehyde and 20 
hydrochlorie aeid on dihydrosafrol. The applica- 
tion further diseloses that this chloride may be 
reaeted with the sodium salt .of diethylene glyeol 
monobutyl ether (butyl "Carbitol") to form the 
ether derivative by the spliting off of sodium 25 
chloride. 
I-Iaving thus indicated the scope of the present 
invention, the following examples, whieh are to 
be eonsidered hot limitative, are ineluded fo illus- 
trate in detil thé preparation, use,. and advan- 30 
rage of specifie compositions' faIIirg within the 
ranges of the present Inventiom 
EXAMPLË I 
A wettble powder was pepared as follows: 5 
25 gros. of DDT, 2 gros. of the butyl "Carbito1" 
derivaive of ehloromeçhyl dihydrosafrol (pre- 
pared as described in Sirial No. 658,872 by the 
reaetion of the ehloromethyl derivative of di- 
hydrosafrol and the sodium salt of diethylene 40 
glyeol monobutyl ether), 1 gin. of pyrethrum 
extraet eontaining 20 % of pyrethrins and 2 gms. 
of a wetting and dispersing agent (monobutyl 
phenylphenol sodium monosulfonate) were dis- 
solved in 50 ml. of aeetone. The solution was 45 
then slowly added to 70 gros. of pyrophyllite with 
eontinuous mixing. The mixing Was continued 
until the produe was homogeneous. The ce- 
tone was then allowed to evaporate eomPlétely at 
room temperature. Thé eaporation of thè ace- 50 
tone required about 24 hours, nd he dry powder 
obtained aftër thë evap0rafion was milled fo 
remove lumps and then mJxed again to insure 
çhe unifmTnity of the mixture. 
Unflnished plywood Panels, whieh were 12 55 
inehes square, were sprayed with a water sus- 
pension of the dry powder to give the dosage 
per square foot of the aoive ingredients in- 
dieated in Table I. To pepare the water sus- 
pension  employed in spraying the panels, 0.96 0 
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Table I 
Dosage:/ 
Active Ingredients Mg./Sq. Ft. 
DDT ................................................. 12. O0 
Butyl "Carbitol" derivatlve ........................... 96 
Pyrethrins ............................................ 096 

I 
Percent Knockdown in 4 hours I I  I ] 
afrendof ..... : ................ ] 92  49  22 ] 16 ] 0 
Percent Mortality   hours at [ I ] 
o ........................... I // 1 /  

Dosage: 
Active IngredIents Mg./Sq. Et, 
DDq" ......................................... 12.0 

D:y Wksq Wks. Wks. Wks. 
Percent Knoekdown in 4 hours àt I I I I I 
end of 32 O O O O 

Active Ingredients Dosage: 
Mg./Sq. Ft. 
Butyl "Carbitol" derivative .......................... 8.0 
Pyrethrlns ............................................. 0.8 

1 3 6 10 13 
Day Wks. Wks. Wks. Wks. 
PnCno Kn°ckd°wn in 4 h°urs ai 1Z 2Z/2ZU" : 
P'er Cen t "¢Ï ;;' àii't' -ih- -4-'ï "h- à" I / I [ 

2 
gm. of the wettable powder was suSpended in 
water and made up fo a total volume of-100 .ml. 
5 ml. of this water suspensión was sprayed on 
each square foot of area of plywood panel. 
Batches of house flics were exposed on the 
sprayed panels for a period of four tiours, and 
the average percentage of the paralyzed or 
knocked-down flics was obtained. The flics were 
thon removed from the sprayed surfaces and 
ptaced in .cléan holding cages containing food 
an.d water so that observations might be obtained 
on the average percentage mortality of the flics 
at the end of a period of 24 hours. 
As Table I shows, comparative tests were run 
on plywood panels sprayèd sotely With DDT and 
on plywood panels sprayed solely with a mixture 
of the butyl "Carbitol" derivative and pyrethrins. 
Table I shows also that these knockdown and 
mortality tests were repeated at periodic inter- 
vals over a period of 13 weeks. 
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EXAMPLE II 
Using the procedure described in Example I, 
a wettable powder was prepared and marie into 
a water suspension which was sprayed on un- 
finished plywood panels fo give the dosages indi- 5 
cated in Table II. Thls table also gives the 
results of exposing houseflies to these and to 
comparison panels. 
Table II 10 

Dosage: 
Active Ingredients 1Vg./Sq. Ft. 
DDT ................................................ 12.0 
Butyl "Carbitol" derivative .......................... 1.92 
Pyrethrins ............................................ 192 

1 3 6 10 13 
Percent Mortality in 4 hours ut 
end of .......................... 100 I00 42 I 20 4 
Percent'ïVÏortality in 24 hours at I 

Dosage: 
 ,. Active Ingredients Mg./Sq. Ft. 
DDT ................................................ 12.0 

1 3 6 10 13 
Da____ ws___2 ws__ 2 w_, w. 
Percent E:nockdown In 4 hours ut 
end of ........................... { 32 } 0 [ 0 0 0 
Percent loEortality in 24 hours at 

Dosage: 
Active Ingredlents 1Vg./Sq. t. 
Butyl "Carbitol" derivative ......................... 8.0 
Pyrethrins ............................................ 8 

1 3 6 10 
{Day IWks. Wks. Wks. Wks. 
Percent E:nockdown in 4 hours at 
end of ........................... } 14 28 28 4 0 
Percent 1Vortality in 24 hours at 

when using a spraY containing DIYr as the 
sole insecticidal ingredient, if is known that the 
spray should be applied fo a surface in amount 
such that each square foot of the surface is coated 
with about 200 mg. of DDT, in order that the 
surface may possess satisfactory knockdown and 
mortality effects on insects over a period of rime. 
It ls also known that ]:)DT presents a definite 
toxJcity hazard fo warm-blooded animals. The 
compositions of this invention, as the examples 
and their accompanying tables show, are ad- 
vantageous in that their active components com- 
prise predominantly DDT, and yet they may be 
applied to a surface fo the extent of only about 
12 mg. of DDT per square foot fo provide a sur- 
face having excellent insect-paralyzing and in- 
sect-lcilling properties over an extended period 
of rime. 
The examples also illustrate the unique prop- 
erties of the compositions contemplated by the 
present invention in that over an extended pe- 
riod of rime the three-component mixture of 
active insecticidal ingredients, when applied to 
a surïace, gives an unexpectedly greater knock- 
clown effect than the sure of the knockdown effect 
of (a) the DDT alone plus (b) the knockdown 

4 
effect of the mixture of pyrethrins and the butyl 
Carbitol derivative of chloromethyl dihydrosafrol, 
i. e., piperonyl butoxide. The prolonged residual 
effectiveness of the insecticide of the invention 
is shown by the fact that a three-component 
mixture of pyrethrin, 1,1,1-tr/chloro-2,2-bis (p- 
chlorophenyl)-ethane and the butyl Carbitol 
derivative of chloromethyl dihydrosafrol when 
sprayed on the surface of plywood panels 12 
inches square so that the surface of each con- 
tained 12 mg. of DDT, 1.92 mg. of the piperonyl 
butoxide and .192 mg. of pyrethrius had, after 
four hours, on bouse files, a knockdown of 11% 
and a mortality effect of 25%, after 263 days. 
15 This compares, after a like period, with a knock- 
clown of 0 % and a mortality effect of 6 % for a 
two-component mixture containing 12 mg. and 
.192 mg. respectively, of DDT and pyrethrins; a 
knockdown of 0 % and a mortality effect of 2 % 
---20 for a two-component mixture containing .192 
mg. and 1.92 mg., respectively, of pyrethrins and 
the piperonyl butoxide; a knockdown of 0% 
and a mortality effect of 9% for a two-compo- 
nent mixture containing 12 mg. and 1.92 mg., 
25 respectively, of DDT and the piperonyl butoxide; 
a knockdown of 0% and a mortality effect of 
11% for DDT alone; a knockdown of 2% and 
a mortality effect of 2 % for pyrethrins alone; 
and a knockdown of 0 % and a mortality effect 
30 of 2% for the piperonyl butoxide; each in the 
respective amounts specified above. A similar 
--- statement is true with respect to the mortality 
effect of the compositions of the present in- 
vention. In general, therefore, the compositions 
35 of this invention comprise those mixtures of the 
three act£ve ingredients which possess signifi- 
cantly greater paralyzing and Mlling effects when 
applied to a surface than the maximum corre- 
sponding effects predictable from the separate 
4o action of the DDT alone plus the separate action 
of the pyrethrins admixed with the piperonyl 
butoxide alone, e. g., of the order of 50 % greater. 
As a rule, such mixtures are provided when it 
contains from about 40 to about 200 parts by 
45 weight of DDT per part of pyrethrins and from 
about 5 to about 20 parts of the piperonyl butox- 
ide per part of pyrethrins. 
The examples illustrate one embodiment of 
the compositions of this invention in that they 
50 are specific to the preparation of a wettable pow- 
der. The art of preparing wettable powders is 
well known, and thus in place of the particular 
wetting and dispersing agents employed in the 
examples there may be used any of a wide variety 
55 of known wetting and dispersing agents, in pro- 
portions greater or less than those employed in 
the examples. Furthermore, any of a wide 
variety of materials may be used as an inert 
carrier, e. g., walnut shell fiour, exhausted py- 
60 rethrum fiowers, talc, diatomaceous earth, clay, 
etc. These wettable powders as such may be 
used as dusting powders, or may be dispersed in 
water, as is shown in the examples. 
In the examples, a volatile solvent was used in 
65 the preparation of the three-component mixture 
of insecticidal ingredients. However, wettable 
powders may also be ruade by milling with an 
inert carrier solid DDT and a powder wetting 
and dispersing agent, and then impregnating the 
70 piperonyl butoxide and pyrethrins onto the inert 
carrier using either a volatile solvent or a com- 
paratively non-volatile solvent. The use of a 
non-volatile solvent is particuarly advantageous 
in large-scale operations, because of reduced tire 
75 and explosion hazards, in comparison with the 
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use of a volatile solvent. For example, fo pre- 
pare a wettable powder, containing 12.5% of DDT, 
2 % of the butyl "Carbitel" derivative of chloro- 
methyl dihydrosafrol, and 0.2% of pyrethrins, 
the following method was used: 
0.24 lb. of a liquid concentrate comprising 50% 
of the butyl "Carbitel" derivative of chloro- 
methyl dihydrosafrol and 25% of pyrethrum ex- 
tract, containing 2'0% of pyrethrins, in an odor- 
less base petroletun oil was sprayed into 3 lbs. 
of a 25% DDT wettable powder (made by milling 
the DDT and a wetting and dispersing agent) 
while mixing in a Day-type mixer. The mixing 
was continued for about 10 minutes and then 
2.76 lbs. of pyrophyllite was added, after which 
the mixing was conducted for another 10 minutes. 
The product was then immediately put through 
a hammer mill to remove lumps, and again mixed 
fo insure the uniformity of the mixture. This 
mixture may be dispersed in water as shown in 
the above examples or may be used as a dusting 
powder. 
As a further variation, the compositions of the 
present invention may be used in the form of a 
dust, e. g., the powder used in the examples in 
the preparation of the water suspension which 
was ]ter sprayed on the plywood panels, Thus, 
the compositions of this invention may be used 
in several forms, i. e., as a dust, in an aqueous 
suspension, or in solution in an organic solvent, 
such as kerosenes and other base ofls or dichloro- 
difluoro-methane containing auxiliary solvents 
te assist in the solution of the DDT, such as 
aromatic hydrocarbons (e. g., benzene, teluene, 
the xylenes, alkylated naphthalenes, tetralin, 
etc.), dekalin, cyclohexanone, etc. 
I claim: 
1. An insecticidal composition having pro- 
longed residual effectiveness the active ingredi- 
ents of which consist essentially of (1) pyrethrins, 
(2) 1,1,1 - trichloro - 2,2 - bis(p-chlorophenyl)- 
ethane and (3) piperonyl butexide having the 
structural formula 
HO I 
CHr- 0-- CHr- CHr--O--CHr- CHr- 0--CH9 
the said composition when uniformly applied to 
a surface in an amount sufficient to coat the sur- 
face with about 12 mg. of constituent (2) per 
square :foot yields a surface having over a period 
of several v/eeks knockdown and mortality ef- 
fects on insects exposed thereto at least 50% 
greater than the corresponding sure of the 
knockdown and mortality effects of (a) a similar 
surface coated with the same amount of py- 
rethrins and piperonyl butoxide plus the knock- 
down and mortality effect of (b) a simi]r sur- 
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face coated with the same amount of constituent 
(2). 
2. The insecticidal composition having pro- 
longed residual effectiveness of claire 1 in which 
5 constituent (2) is present in a proportion within 
the range of 40 te 200 parts by weight per part 
of the pyrethrins and the piperonyl butoxide is 
present in a proportion within the range of 5 te 
20 parts per part of the pyrenthrins. 
3. The insecticidal composition having pro- 
longed residual effectiveness of claim 1 contain- 
ing 125 parts of constituent (2) by weight per 
part of the pyrethrins and 10 parts by weight of 
the piperonyl butoxide per part of the pyrethrins. 
4. A substantially dry insecticidal powder hav- 
ing prolonged residual effectiveness the active 
ingredients of which consists essentially of (1) 
pyrethrins (2) 1,1,1-trichloro-2,2-bis (p-chloro- 
phenyl)-ethane and (3) the mono-n-butyl ether 
of diethylene glycol derivative of chloromethyl 
dihyrosafrol. 
5. An insecticidal composition having pro- 
longed residual effectiveness composed of an 
aqueous suspension the active ingredients of 
which consist essentially of (1) pyrethrins (2) 
1,1,1-trichloro-2,2-bis (p-chlorophenyl) - ethane 
and (3) the mono-n-butyl ether of diethylene 
g]ycol derivative of chloromethyl dihydrosafrol. 
6. An insecticidal composition having pro- 
30 longed residual effectiveness composed of a solu- 
tion in an organic solvent of active insecticidal 
ingredients consisting essentially of (1) pyreth- 
rins (2) 1,1,1-trichloro-2,2-bis (p-chlorophenyl)- 
ethane and (3) the mono-n-butyl ether of di- 
35 ethylene glycol derivative of chloromethyl di- 
hydrosafrol. 
LAWRENCE C. IIcALISTER, JR. 
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